Acute carbon monoxide poisoning: animal models: a review.
Animals have been used for well over a century in an attempt to understand the toxicology, physiology, and pathology of acute carbon monoxide poisoning. Whether the toxic effects of this gas result from primary hypoxia, as in hypoxic hypoxia to which it is frequently compared, or from direct tissue effects since it enters cells and binds to certain vital components, remains a point of controversy. Acute severe poisoning in man and animals affects primarily the cardiovascular and nervous systems, and frequently produces neurologic dysfunction. Morphologically, tissue damage is usually confined to the white matter. The root cause is at best poorly understood and major investigative efforts have been made toward its elucidation. Many studies with rats, cats and primates indicate a major role for CO-induced hypotension, which serves to compromise blood flow and exacerbate acidosis. The likely cellular mechanisms in this process are only now becoming apparent. This review critically examines the recent as well as a few older CO-animal studies. In scope, they fall into several broad categories: general cardiopulmonary effects, metabolic and tissue effects, general resistance (i.e. tolerance), effects on the central nervous system including blood flow, neurochemistry, morphology and behavior, and finally, experimental therapeutic approaches.